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Abstract: Different spatial interpolation methods will have an important influence on the prediction accuracy of the spatial distribution of
aeolian sand thickness.Based on the data of 152 groups of aeolian sand thickness in the middle reaches of Ruyi River Basin in the east of
Bashang Plateau, Chengde, this paper used the Radial Basis Function—Artificial Neural Network ( RBF—~ANN) interpolation method to
explore the spatial distribution characteristics of aeolian sand thickness in this area, and compared the prediction error and calculation
results among different model functions in geostatistical analyst method and different interpolation methods in deterministic interpolation
method. The results showed that among the geostatistical analyst methods, the classical EBK—Power has the best interpolation effect and
among the deterministic interpolation methods the RBF interpolation is the best. Compared with EBK—Power and RBF interpolation,

RBF—ANN interpolation improves the mean absolute error by more than 30%, and the improvement on the root mean square error
was more than 20%, so it was concluded that RBF ~ANN interpolation was more suitable for predicting the spatial distribution of
aeolian sand thickness in Ruyi River Basin.
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Fig. 1  Spatial distribution map of survey points of aeolian sand thickness in the middle reaches of Ruyi River Basin
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Table 1 Statistical characteristic value of aeolian sand thickness in the middle reaches of Ruyi River Basin

WiH AN mKfE/m  f/ME/m F(E/m olEs W PrfEZE/m  AERRE
FEAR IR EE 136 12.00 0 2.66 1.37 1.95 2.45 0.92
IIE R £ 16 8.00 0 2.38 1.25 1.41 2.19 0.92

F2 KRBT EEMNMSEIHEES ZTNEE

Table 2 Prediction accuracy analysis of geostatistical interpolation method for aeolian sand thickness

BAmAE AT LIRS AT el MAE RMSE RMSSE
BRI PR X ( Spherical ) 0.0475 1.47 1.1652
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. 1= H7 PR ( Gaussian ) 0.0556 1.76 1.1650
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TR 5 R (Power) 0.0036 0.26 0.9706
2 DL 0497 5 7 42 (EBK) e
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LAT i S
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12 5 L 4 (UK) H-WEBRBUNLIERR (LLD)  0.0766 1.71
AT SR (P 0.0956 1.58
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Fig. 2 Spatial distribution of aeolian sand thickness by different geostatistical interpolation methods
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Table 3 Prediction result analysis of geostatistical interpolation method for aeolian sand thickness

ME TR pR B A 1Y RKRME/m  EBME/m PHE/m AREE/m
BRTA %%k ( Spherical ) 7.32 0.24 2.63 1.35
=1 PR ( Triangle ) 7.08 0.24 2.62 1.33
38 7 L 4> (OK) T8 %L ( Exponential ) 9.96 0.14 2.65 1.60
1 3T PRI ( Gaussian) 6.30 0.25 2.63 1.29
2V BRI ( Linear) 6.59 0.24 2.60 1.28
12 7§14 (UK) 5— KBRS B R (LLD) 9.34 0.24 2.91 1.66
S L 2 4 (BB LA TR BL (Power) 11.41 0.05 3.12 1.79
TEARRE SR A8 SR B (TPS) 10.03 0.08 2.81 1.83

AAAE B XUER VD J5E B8 5 KA L e /IMEL P 239 1 0 A v
28— R S R ERYZE R M I GUE , BAR(E 1 i
RAB S vy, 45 5 5 SEBR s A ARAT R GP
R A ZE A /N TS E , 5 PR BUAAT . RS
WFE DCRRAR TR TR R 4 10 255 TN 45 R R, RBF i
(ELR TR A4 SRAE J B 40 19 b LU H A b 58 -4 (B D
20w A (1] 3)  KCBRV JEE B2 A 1 S P47 7
IEPMERIT LR 5 L35 48 Bl 22 R/ NI
SRR, 8 € PR (6 7 1% P L RBF A3 (L ROR
e
£4 BB RN EEE S RS
Table 4 Prediction accuracy analysis of deterministic

interpolation method for aeolian sand thickness

FEA KRS IS UFER AR
L EWIRES
MAE RMSE  MAE RMSE
S AR (IDW) 0.0003 0.08 0.0252 1.72
FEZRREL(S) 0.0055  0.04  0.0528 1.97
B PR IR S5 PR (SB) 0 0 0.1514 1.79
SRLZWAIHE(GP)  0.0048 234 0.4271 2.21
JAR L AAEME(LP)  0.1281 0.94  0.0162 1.68
2 HE R BER(E (RBF)  0.0036 0.03 0.0228 1.61
BRI (KSB)  0.1362 1.17  0.0081 1.62

x5 KNRGEENHEEBETERNESR
Table 5 Prediction result analysis of deterministic

interpolation method for aeolian sand thickness

W% BKME/m F/ME/m FIE/ m bRfEZE/m
S B AL EE (IDW) 11.41 0.05 3.12 1.79
FEZBREL(S) 17.58 —6.41 2.70 2.52
TR RIRE SR B (SB) 1.4 0.05 3.12 1.79
L RETAGEE(GP)  3.88 1.00 2.69 0.65
Ji WG (LP)  11.41 0.05 3.12 1.79
AR BOEE (RBF)  11.41 0.05 3.12 1.79

A AEE (KSB)  11.41 0.05 3.12 1.79

2.2.3 MGG A E G {LF RBF-ANN 4514
7k R

B S T (E 7 5 B9 EBK —Power B & M1
{57751 Y RBF 5 RBE-ANN 47 i I A B X 1
ST, RBE—ANN X} 14 4t i) EBK —Power il RBF
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0.000269°%0. 000269° {Y W % 115, M 4% fe K AH
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H1.79 m, S5 RZECN 0.57, ST EUE S S
AU (8 PS4 8 A S K, (H 22 BB AN R 100 1) A
KAH 5 fe/IME 5 SEME AH 22 8270, [F] B RBF—ANN
TAE 25 3 09 A5 1 22 Lo S0 {E 09 A5 1 22 /0, U W]
RBF-ANN A {ELA - 15 B 1 1E

3 30 i
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S RBF-ANN i (B A8 T 152 22 /N T 3 45 1T (L A0
B S A (A A TR 5 2%, RBE—ANN 4 {8 %) 7500 A
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Table 6 Analysis of prediction accuracy of aeolian

sand thickness by different interpolation methods

] FEA R 5 SRR S
EELEWIRES
MAE RMSE  MAE RMSE
Z ML Ui Hp o B 4y —
TR R R 0.0036  0.26  0.0687 1.67
(EBK—Power)
2 AR BAEHE (RBF)  0.0036  0.03  0.0228 1.61
e S R BN T2
0.0025  0.02  0.0170 1.28

2% ( RBE—ANN)
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Fig. 3 Spatial distribution of aeolian sand thickness with different deterministic interpolation

methods and RBF~ANN interpolation methods
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